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This invention relates to razors and razor 
blades. More particularly, the invention relates 
to razors and razor blades which are adapted to 
concentrate longitudinal tension along their cut 

5 ting edges Sufficient to stiffen and hold taut the 
flexible edge of Said blade. 

Prior to my invention, finer cutting edges had 
been sought by use of harder metals and improved 
methods of heat treatment. It is a known fact 

10 that brittleness, stiffness and rigidity are not pri 
mary qualities inherent in a substance, but On 
the contrary depend upon shape and form, i. e., 
the massing of the substance. Thus, even glass, 
One of the most rigid and brittle of materials, be 

15 comes as flexible as silk Or tissue paper When it 
is blown or drawn into fine threads or thin films. 
Hardened or tempered steel is usually considered 
brittle and rigid, but when reduced to the extreme 
thinness required for the cutting edge of a razor 

20 it also loses the above properties which are gen 
erally considered as distinctive of tempered or 
hardened Steel. 
By virtue of its thinness alone, the cutting 

edge of a razor has acquired qualities of flexi 
25 bility not possessed by thicker sections of the 

blade, and has lost qualities of brittleness and 
stiffness pertaining to the thicker sections. My 
invention is based on the recognition of the fact 
that, in extremely thin sections, most materials, 

80 which otherwise would be brittle and stiff, may 
become flexible. Tightening the edge of a flexi 
ble sheet of paper, or even a blade of grass, will 
convert it into a keen cutting edge by giving it 
artificial stability; so will a blade made or treated 
by my invention become keener and more effi 
cient by having its flexible edge drawn taut, with 
all slackness removed, thus preventing edge dis 
tortion when in use. 
Thus, accepting the properties of thin sections 

40 and recognizing that no metal, however hard and 
Stiff, can by its mere hardness or stiffness make 
a stable razor edge, I have abandoned attempts 
to improve the metal and have turned to a treat 
ment of the edge as a thin section. In my in 
vention, end tension replaces the quality of stiff 
neSS which heretofore has been sought futilely. 
My invention, then, consists broadly in the 

combination of a blade having a razor edge and 
50 means for stretching the metal of the edge sufi 

ciently to hold it taut, and my invention also con 
templates forming the blade so as to cooperate in 
tensioning or removing slackness from the cutting 
edge. 

55 I have shown in the accompanying drawings a 

45 

(C. 30-12) 

few of the many ways in which the invention may 
find practical embodiment. 

Fig. 1 shows in elevation a safety razor of a 
well known type having a blade made in accord 
ance with my invention in place and ready to be 
drawn down so as to tension the cutting edge. 

Fig. 2 is a longitudinal section taken through 
the center of the blade shown in Fig. 1. 

Fig. 3 is a cross-section through the center of 
the same blade. 

Fig. 4 shows in plan view a blade of another 
well known type. 

Fig. 5 is a Cross-section through the blade of 
Fig. 4. 

Fig. 6 is a plan view of another type of blade 
made in accordance with my invention. 

Fig. 7 is an edge view of the blade shown in 
Fig. 6. - 

Fig. 8 shows in central longitudinal section an 
other form of blade and holder. 

Fig. 9 shows a cross-section of the embodiment 
shown in Fig. 8, and Figs. 10 and 11 show re 
spectively in vertical longitudinal section and in 
cross-section another type of holder and blade 
aSSembled. 

Referring first to Figs. 1, 2 and 3, the blade 
20 shown therein is dished, in this case being 
given a Substantially spherical form. Thus, the 
cutting edges are shorter between any two par 
allel transverse planes than any other part of 
the Surface, and as a result, when the top 21 of 
the head of the razor 22 is clamped down against 
the guard 23, the blade will be deformed to fit 
the cylindrical Surfaces of the guard 23, and the 
top 21; and this deformation will result in the 
stretching of the metal adjacent the cutting edge, 
and consequently in tensioning the flexible ex 
tremity of the cutting edge. Thus, without re 
quiring any change in the holder, nor in the blade, 
except for its buckling, a razor is provided with a 
keenness beyond any which has been attainable 
heretofore. 
Instead of the form shown in Figs. 1, 2 and 3, 

many other forms may be given to the blade, which 
will accomplish the same result. Thus, in Figs. 4 
and 5, the blade is shown as having shallow undu 
lations, while in Figs. 6 and 7, the blade is shown 
with two cylindrical buckles, 
In the form shown in Figs. 6 and 7, the shape 

of the buckle is made possible by virtue of the 
slots 25. It will be understood, of course, that 
the width of these slots is not essential, the im 
portant fact being that the buckled metal is sev 
ered from the metal adjacent to the edge. When 
a blade such as that shown in Figs. 6 and 7 is 
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2 
clamped so as to flatten or compress the buckle, 
a longitudinal force is transmitted from the 
buckled metal to the metal adjacent the edge 
through the end portions 26, where the edge is 
joined to the body of the blade. 
The use of such slots is, of course, not limited 

to the particular form shown in Figs. 6 and, and 
is possessed of advantage, even though the cylin 
drical buckling is not used. Likewise, the evern 
ance of the margin from the body of the blade 
may be less complete, as by means of shorter slots 
or cuts, or by a series of perforations, or, if the 
metal of the margin is sufficiently rigid, or is held 
by cooperating parts on the holder, the severance 
may be substantially complete from one end porn 
tion 26 to the other. The severance of the edge 
margin from the buckled portion may be made 
with or without the removal of any metal. Thus, 
in the type of blade shown in Figs. 6 and , it 
will often be more advantageous not to remove 
any metal, but merely to slit the metal. 

It will be understood, of course, that the par 
ticular types of blades shown are not necessarily 
connected with a particular form of the inven 
tion illustrated thereby. I have merely shown 
these various forms, each on a different type of 
blade, to emphasize that the invention is appli 
cable to many different types of blades, and it is 
equally true that the invention is applicable to 
each type of blade in many different forms. I 
have found that the best results are obtained, 
with all of the types of blades shown, when the 
buckling is in the form of shallow waves or undul 
lations having their axes of propagation parallel 
to the cutting edge. 

It will be observed in each of the above illus 
trations that the blade is initially formed with 
the edge shorter between transverse parallel 
planes than any other portion of the surface. In 
this manner, the invention may be made appli 
cable without changing the type of holder. It is 
also possible, by use of a suitable blade holder, 
to exert a mechanical tension upon the margin 
of the blade adjacent the edge. Thus, for ex 
ample, in Fig. 8 I have shown a cross-section 
through a holder designed to exert a stretching 
tension upon the edge margin of the blade and 
a blade in operative position designed for use 
therewith. In this case, the blade has its center 
cut away, leaving only a margin of steel adjacent 
each cutting edge and across the ends. The blade 
is positioned in the holder so that this opening fits 
over the blocks 30 and 31 of the holder, at least 
one of which is slidable lengthwise. The blocks 
30 and 31 fit Substantially accurately to the open 
ing of the blade. The sliding of the block 31 to 
stretch the blade may be accomplished by any One 
of many mechanisms adapted for the purpose. 
In the present instance, a keystone block 32 is 
designed to be drawn between the anchor block 
30 and the sliding block 31, so as to spread them 
and take up any gap between the ends of the 
blocks and the blade. The keystone block 32 is 
advantageously drawn down by means of a Screw 
associated with the handle, so that the holder may 
be assembled in the same manner as with the 
two-edged blade holder in most common use. 
The blocks 30 and 31, and preferably also the 
keystone block 32, may be made of invar steel 
or other substances possessed of very low coef 
cient of expansion. 
The blade, after it is assembled, may be dipped 

into hot water so as to cause the steel of the 
blade to expand. The invar steel of the blocks 
30, 31 and 32 will, however, expand much less, 

1971,985 
both because the heat will reach it less, and be 
cause of its lower thermal expansion. The key 
stone block 32 is then drawn more tightly into 
position to take up the additional slack produced 
by this differential expansion and the razor is 
removed from the hot water and allowed to cool 
slightly. The cooling will tend to contract the 
metal of the blade, but since it is held by the 
blocks 30, 31 and 32, a longitudinal tension will 
be set up in the margin 33 adjacent the cutting 
edge of the blade. 

Instead of the use of a differential expansion 
element such as the blocks 30, 31 and 32, other 
means for effecting longitudinal stretch of the 
blade may be used. Thus, a curved or waved leaf 
spring 35 may be used, its edges 36 engaging the 
blade at the ends of the central opening... this 
spring, when compressed, serves to stretch the 
blade in a longitudinal direction when it is com 
pressed by the closing of the upper and lower 
parts 37 and 38 of the holder. Its action in this 
case is quite similar to the action of the buckled 
center portion made integral with the blade, as 
shown in Figs, 1 to 7. Instead of the spring 
35, a toggle or other means for applying the 
stretching force to the blade may in Some cases 
be used. 

In the embodiments shown in FigS. 8 to 11, the 
blade consists of a narrow margin, and conse 
quently is possessed of comparatively little re 
sistance to a force applied against its edge. Or 
dinarily, it would be undesirable to have the 
blade yield during shaving, and accordingly such 
a blade should ordinarily be supported. Thus, 
in the embodiment shown in Fig. 8, the blockS 30 
and 31 are fitted closely to the width of the 
Opening in the blade, and thus form a support 
behind the blade, which permits of Only a very 
slight yield, if any. In the embodiment shown 
in Figs, 10 and 11, abutments 39 have been pro 
vided on the lower member 38 of the holder and 
these abutments serve in the same manner to sup 
port the blade against yielding under the pressure 
encountered in shaving. 

I am aware that prior to my invention it has 
been suggested to mount a blade in a holder and 
Secure it by being fastened at its ends with ten 
sion or compression with a view to holding the 
blade operatively in the holder. In Such cases, 
no advantage has been recognized nor achieved 
in the stretching of the margin of the blade ad 
jacent the edge, and no effort has in any such 
case been made to localize the tension in the 
metal adjacent the edge. As a result, the Sup 
port given to the edge metal by the metal form 
ing the body of the blade has prevented the high 
degree of longitudinal tension upon the edge, 
which is characteristic of the present invention 
and necessary for fulfillment of my desired pur 
pOSe. 

It is desirable, in the practice of my invention, 
to choose a metal, or other substance, for the 
blade which combines with suitable hardness, 
toughness and other characteristics desirable for 
cutting blades, the quality of relatively high elas 
ticity and low permanent elongation. In other 
words, the blade should be capable of stretching 
sufficiently to hold the cutting edge taut during 
use, and when released to resume its original 
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shape and condition, without permanent defor- 4t 
mation. Tempered steel, such as has been used 
in the highest grade razors, is such a metal, and 
I have found such high grade steel to be very 
desirable for use in my invention. 
When steel is used, the blade is advantageously 5. 
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formed and given the shape required to produce 
the longitudinal tension before the steel is hard 
ened or tempered. I have also discovered that 
the blade is advantageously given its final honing 
While in the tensioned Condition, since the ten 
Sion serves, by holding the thin edge taut, to hold 
it more firmly against the stone, and thus to 
produce a more uniform edge. 
The above description is, I believe, entirely ac 

curate. Nevertheless, I recognize the possibility 
that I may be mistaken in my explanation of 
the improved results which are obtained by the 
tensioning. Obviously, the advantages of my in 
vention are in no way dependent upon the correct 
ness of any theory which I have formulated on 
this subject, and accordingly I do not intend to 
be bound to any theory or explanation set forth 
herein. 
Although I have shown in the drawings and 

have described a number of embodiments of my 
invention, and have suggested various modifica 
tions thereof, I have not tried to Set forth ex 
haustively all of the various forms and modifica 
tions of the invention which may be found desir 
able under varying circumstances. Many other 
forms and methods of embodying my invention. 
will at once suggest themselves to those skilled in 
the art, and accordingly I do not intend to be 
limited to the particular forms and modifications 
shown and described above. 
What I claim is: 
1. A laminar razor blade of resilient metal of 

which a portion spaced from the cutting edge by 
Only a narrow margin is buckled into Waves rela 
tive to the cutting edge. 

2. A laminar razor blade of resilient metal of 
which a portion Spaced from the cutting edge 
by only a narrow margin is formed with shallow 
undulations which increase the distance along 
the Surface of Said portion between parallel 
transverse planes beyond the distance between 
said planes along the surface of the blade at its 
cutting edge. 

3. A laminar razor blade of resilient metal of 
which a portion spaced from the cutting edge 
by only a narrow margin is buckled into trans 
verse waves and said margin is at least partially 
severed from said buckled portion but is joined 
thereto near its ends. 

4. A razor comprising a blade having its cut 
ting edge and a thin Supporting border imme 
diately adjacent thereto made of resilient metal 
capable of substantial stretch within its elastic 
limit, said blade having a buckled portion en 
gaging said border at least at its opposite ends, 
and a holder adapted to clamp the blade between 
Substantially rigid Supporting members so as to 
compress the buckled portion, when the blade is 
clamped and thereby to stretch said border. 

5. A laminar razor blade of resilient metal of 
which a portion Separated from the cutting edge 
by only a narrow margin is buckled relatively to 
Said edge, the margin being at least partially 
severed from the buckled portion but joined 
thereto near its ends. 

6. A Safety razor comprising, in combination, 
a pair of clamping members and a laminar blade 
clamped flatwise between said members and when 
clamped to conform to the adjacent faces of 
said members, said blade having at least one 
longitudinal cutting edge and having in its un 
clamped condition parts of its surface located on 
opposite sides of the surface presented by said 
blade when clamped. 

7. A Safety razor comprising, in combination, 

3 
a backing member, a guard member and a lami 
nar blade clamped flatwise between said mem 
bers, Said blade having at least one longitudinal 
cutting edge and having in its unclamped condi 
tion a non-planar surface adapted to be flattened 
on clamping said blade, longitudinal lines drawn 
on which surface at a distance from and parallel 
to said edge between parallel planes perpendicu 
lar to Said edge are longer than said edge. 

8. A Safety razor comprising, in combination, 
a pair of clamping members and a laminar blade 
having at least one longitudinal cutting edge 
clamped flatwise between said members with only 
the cutting edge and an adjoining narrow margin 
exposed, the exposed portion of said blade being 
under longitudinal tension in excess of any ten 
Sion in the unexposed portion of said blade. 

9. A non-planar safety razor blade of laminar 
metal having a central opening and having at 
least. One permanently rectilinear cutting edge 
and being deformable in directions to increase 
the length of surface strip portions of the blade 
parallel to and spaced from said edge. 

10. A Safety razor comprising, in combination, 
a pair of clamping members and a laminar blade 
having at least one longitudinal cutting edge 
clamped flatwise, between said members with only 
the cutting edge and an adjoining narrow mar 
gin exposed, the exposed portion of said blade 
being under longitudinal tension. 

11. A Safety razor comprising a thin tension 
able blade, a pair of relatively movable clamping 
members adapted to clamp said blade between 
Said members and means located and supported 
at least partly between said members and engag- 110 
ing Said blade for automatically tensioning said 
blade lengthwise when said members are moved 
to blade-clamping position. 

12. In a safety razor, a thin blade, clamping 
members for said blade, means on one of said 115 
members engaging the blade, means for drawing 
Said members together into clamping position on 
the blade, means on said blade engaging means 
cooperating with said clamping members and 
blade whereby said blade may be placed under 120 
longitudinal tension simultaneously with the 
clamping of Said blade by said members. 

13. In a safety razor, a base, a clamping plate, 
a blade interposed and adapted to be clamped 
between said base and plate, and cooperating 125 
means between said base and plate for stretch 
ing said blade in the direction of its length. 

14. In a safety razor, a blade, a pair of mem 
bers between which the blade is clamped, and a 
resilient member between said first mentioned 30 
members for exerting a longitudinal tension on 
the blade. 

15. In a Safety razor, a base having a guard, 
a clamping plate, a blade interposed between 
said base and plate, a normally longitudinally 135 
curved member between said base and plate, and 
means carried by said member and cooperating 
With Said blade for stretching the latter when 
the clamping plate is drawn towards the base. 

16. A laminar razor blade of resilient metal of 40 which a portion separated from the cutting edge 
by only a narrow margin is buckled relative to 
Said edge, the margin being at least partially 
Severed from the buckled portion, but being joined 
thereto near its ends. 

17. A laminar razor blade of resilient metal of 
which a portion separated from the cutting edge 
by Only a narrow. margin is buckled relative to 
Said edge, said margin being joined to the buckled 
portion near its ends, but being entirely severed 150 
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4. 
therefrom for a major portion of the distance 
from said joined part to near the center of its 
length. 

18. A laminar razor blade of resilient metal of 
which a portion separated from the cutting edge 
by only a narrow margin is buckled relatively to 
said edge, the margin being joined to the buckled 
portion near its ends but being entirely severed 
from the buckled portion of the blades for a major 
portion of the distance from the joined part to 
near the center of its length. 

19. A laminar blade adapted to be clamped in 
the holder of a safety razor, which comprises a 
narrow supporting margin of thin metal adjacent 
the edge so that a line within said margin which 
is equidistant from the edge, measured on the 
surface of the blade is parallel to the edge, and 
a body portion buckled so that a line within the 
body portion which is equidistant from the edge, 
measured on the surface, follows a path circuitous 
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as compared with the edge, said body being adapt 
ed to be flattened when said blade is clamped in 
a holder, so that said last-named equidistant 
line is made to approach the form of the edge. 

20. A laminar blade adapted to be clamped in 
the holder of a safety razor, which comprises a 
narrow supporting margin of thin metal adja 
cent the edge formed so that a line within said 
margin which is equidistant from the edge, meas 
ured on the surface of the blade, is parallel to 
the edge, and a body portion integrally connected 
to said margin substantially throughout its length 
and buckled so that a line within the body por 
tion which is equidistant from the edge, meas 
ured on the Surface, follows a path circuitous as 
compared with the edge, said body being adapted 
to be flattened when said blade is clamped in a 
holder, so that said last-named equidistant line 
is made to approach the form of the edge. 
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